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©  Distributor  assembly  having  an  ignition  coil  therein. 
In  a  distributor  assembly  having  an  ignition  coil  therein. 

for  use  with  an  internal  combustion  engine,  the  positional 
relationship  between  the  ignition  coil (4)  and  a  magnetic  sen- 
sitive  detector  (2),  which  detects  a  proper  ignition  timing,  is 
selected  so that  the  leakage flux  (a) from  the  ignition  coil  does 
not  cause  the  magnetic  sensitive  detector  to  malfunction. 
According  to  one  arrangement  the  magnetic  sensitive  direc- 
tion  (X)  of  the  detector is  arranged  perpendicular to  the  leak- 
age  flux  from  the  ingition  coil.  According  to  the  other 
arrangement  the  magnetic  sensitive  direction  of the  detector 
is  arranged  to  intersect  a  radial  line  from  the  axis  (A)  of  the 
main  magnetic  flux  of  the  ignition  coil  at  an  angle  other than 
90  degrees  so  that  the  flux  variation  in  the  detector  is  expe- 
dited  by  the  appearance  and  disappearance  of  the  leakage 
flux. In  the  both  arrangements, the  axis  is  arranged  parallel to 
a  rotary  shaft  (1)  to  which  a  signal  rotor  (150)  is  attached, 
where  the  rotation  of  the  signal  rotor is  arranged  to  cause  the 
detector  to  change  its  output  signal  by  detecting  the  variation 
in  magnetic  flux 





FIELD  OF  THE  INVENTION 

T h i s   i n v e n t i o n   g e n e r a l l y   r e l a t e s   to  a  d i s t r i b u t o r  

a s s e m b l y   f o r   use   w i t h   an  i g n i t i o n   s y s t e m   of  an  i n t e r n a l  

c o m b u s t i o n   e n g i n e   of  a  m o t o r   v e h i c l e   or  t h e   l i k e .   M o r e  

p a r t i c u l a r l y ,   t h e   p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  d i s t r i b -  

u t o r   a s s e m b l y   h a v i n g   an  i g n i t i o n   c o i l   t h e r e i n .  

BACKGROUND  OF  THE  INVENTION 

I g n i t i o n   d e v i c e s   f o r   i n t e r n a l   c o m b u s t i o n   e n g i n e s  

of  v e h i c l e s   a r e   r e c e n t l y   r e q u i r e d   to   have   a  h i g h e r  

s u i t a b i l i t y   in  i n s t a l l i n g   on  a  v e h i c l e   and  a  h i g h e r  

r e l i a b i l i t y   in  e l e c t r i c a l   c o n n e c t i o n   b e t w e e n   p a r t s .  

The  p r e s e n t   i n v e n t i o n   i s   to  p r o v i d e ,   in  r e s p o n s e  

to   t h e   a b o v e - m e n t i o n e d   r e q u i r e m e n t s ,   an  i g n i t i o n   d e v i c e  

of  a  s i n g l e   u n i t   h a v i n g   an  i g n i t i o n   d i s t r i b u t o r   a n d  

an  i g n i t i o n   c o i l .   The  i n v e n t i o n   a i m s ,   in  c o m b i n i n g   a n  

i g n i t i o n   c o i l ,   to  p r e v e n t   t h e   i g n i t i o n   d e v i c e   f rom  m a l -  

f u n c t i o n i n g   by  p r e v e n t i n g   t h e   l e a k a g e   f l u x   of  t h e   i g n i t i o n  

c o i l   f r om  b e i n g   an  u n d e s i r a b l e   i n f l u e n c e   on  a  m a g n e t i s m -  

s e n s i t i v e   r o t a t i o n   s i g n a l   g e n e r a t i n g   means   ( f o r   i n s t a n c e ,  

an  e l e c t r o m a g n e t i c   p i c k u p   u s i n g   a  p e r m a n e n t   m a g n e t   a n d  

a  c o i l )   w h i c h   is  b u i l t   in  t h e   i g n i t i o n   d i s t r i b u t o r .  

As  w i l l   be  d e s c r i b e d   h e r e i n l a t e r ,   when  an  i g n i t i o n  



c o i l   i s   i n c o r p o r a t e d   in   a  s i n g l e   u n i t   of  a  d i s t r i b u t o r  

a s s e m b l y ,   t h e   l e a k a g e  f l u x   f r o m   t h e   i g n i t i o n  c o i l   i s  

a p t   to   a f f e c t   r o t a t i o n   s i g n a l   g e n e r a t i n g  m e a n s ,   s u c h   a s  

an  e l e c t r o m a g n e t i c   p i c k   up ,   w h i c h   i s   a r r a n g e d  t o   p r o d u c e  

a  t r i g g e r i n g   s i g n a l   by  d e t e c t i n g   t h e   r o t a t i o n   of   t h e  

e n g i n e   c r a k s h a f t   w h e r e   t h e   t r i g g e r i n g   s i g n a l  w i l l   b e  

u s e d   to   c o n t r o l   t h e  e n e r g i z a t i o n   of  t h e   p r i m a r y   w i n d i n g  

of  t h e   i g n i t i o n   c o i l .   N a m e l y ,   when  t h e   r o t a t i o n   s i g n a l  

g e n e r a t i n g   means   i s   of   an  e l e c t r o m a g n e t i c   t y p e ,   a  n o i s e  

v o l t a g e   may  be  i n d u c e d   due  t o  t h e   l e a k a g e  f l u x   f rom  t h e  

i g n i t i o n   c o i l   r e s u l t i n g   in   f a l s e   t r i g g e r i n g   of  t h e  

i g n i t i o n   c o i l .   As  a  r e s u l t ,   t h e   i g n i t i o n   s y s t e m   m a l -  

f u n c t i o n s ,   and  t h u s   p r o p e r   i g n i t i o n   t i m i n g   i s   d e t e r i o r a t e d .  

SUMMARY  OF THE  INVENTION 

The  p r e s e n t  i n v e n t i o n  h a s   b e e n   a c h i e v e d   in   o r d e r  

to  r e m o v e   t h e   a b o v e - d e s c r i b e d   d i s a d v a n t a g e   and  d r a w b a c k  

i n h e r e n t   to   t h e   c o n v e n t i o n a l   d i s t r i b u t o r   a s s e m b l y   h a v i n g  

an  i g n i t i o n   c o i l   t h e r e i n .  

I t   i s ,   t h e r e f o r e ,   an  o b j e c t   of  t h e  p r e s e n t   i n v e n t i o n  

to  p r o v i d e   a  new  and  u s e f u l   d i s t r i b u t o r   a s s e m b l y   h a v i n g  

an  i g n i t i o n   c o i l ,   in  w h i c h   m a l f u n c t i o n ,  s u c h   as  f a l s e  

t r i g g e r i n g ,   due  to   t h e   l e a k a g e   f l u x   f rom  t h e   i g n i t i o n   c o i l  

i s   e f f e c t i v e l y   p r e v e n t e d .  

A  f e a t u r e   of  t h e   p r e s e n t   i n v e n t i o n   i s   to  p r o v i d e  

a  d i s t r i b u t o r   a s s e m b l y   h a v i n g   an  i g n i t i o n  c o i l ,   in   w h i c h  



t h e   l e a k a g e   f l u x   f rom  t h e   i g n i t i o n   c o i l   is  e f f e c t i v e l y  

u s e d   to   p r e v e n t   u n d e s i r a b l e   i n f l u e n c e   of  e x t e r n a l   n o i s e s .  

In  a c c o r d a n c e   w i t h   a  f i r s t   f e a t u r e   of  t he   p r e s e n t  

i n v e n t i o n   t h e   i g n i t i o n   c o i l   i s   a r r a n g e d   in  s u c h   a  m a n n e r  

t h a t   a  p l a n e   p e r p e n d i c u l a r   to   t h e   a x i s   of  t h e   m a i n  

m a g n e t i c   f l u x   g e n e r a t e d   by  t he   e n e r g i z a t i o n   of  the   p r i m a r y  

w i n d i n g   i s   s u b s t a n t i a l l y   p a r a l l e l   to  t h e   m a g n e t i c   s e n s i -  

t i v e   d i r e c t i o n   of  a  r o t a t i o n   s i g n a l   g e n e r a t i n g   m e a n s ,  

and  t h e   a x i s   i s   p a r a l l e l   to  t h e   r o t a r y   s h a f t   of  t h e  

d i s t r i b u t o r   to  w h i c h   a  s i g n a l   r o t o r   is   a t t a c h e d   w h e r e  

t h e   s i g n a l   r o t o r   i s   a r r a n g e d   to   c a u s e   t he   r o t a t i o n   s i g n a l  

g e n e r a t i n g   means   to  e m i t   an  o u t p u t   s i g n a l   w h i c h   w i l l   b e  

u s e d   to   c o n t r o l   t h e   e n e r g i z a t i o n   of  t he   i g n i t i o n   c o i l ,  

w h i l e   t h e   r o t a t i o n   s i g n a l   g e n e r a t i n g   means  i s   a r r a n g e d  

a t   a  s u b s t a n t i a l l y   midway  p o i n t   of  an  e x t e r n a l   m a g n e t i c  

p a t h   of  a  m a g n e t i c   f l u x   p a s s i n g   t h r o u g h   t he   a x i s   of  t h e  

main   m a g n e t i c   f l u x   w i t h i n   t h e   c o r e   of  t he   i g n i t i o n   c o i l .  

In  a c c o r d a n c e   w i t h   a  s e c o n d   f e a t u r e   of  t he   p r e s e n t  

i n v e n t i o n   t h e   i g n i t i o n   c o i l   i s   a r r a n g e d   in  s u c h   a  m a n n e r  

t h a t   t h e   a x i s   of  t h e   main   m a g n e t i c   f l u x   made  by  t h e  

e n e r g i z a t i o n   of  t h e   p r i m a r y   w i n d i n g   is   s u b s t a n t i a l l y  

p a r a l l e l   to  t h e   r o t a r y   s h a f t   of  t he   d i s t r i b u t o r ,   w h i l e  

a  r o t a t i o n   s i g n a l   g e n e r a t i n g   means   is  a r r a n g e d   in  s u c h  

a  p o s i t i o n   t h a t   t he   m a g n e t i c   s e n s i t i v e   d i r e c t i o n   t h e r e o f  

i n t e r s e c t s   a  r a d i a l   l i n e   from  t h e   a x i s   of  t h e   main  m a g n e t i c  



f l u x   of   t h e   i g n i t i o n   c o i l   a t   an  a n g l e   o t h e r   t h a n   90  

d e g r e e s  s o   t h a t  a p p e a r a n c e   o f  a   l e a k a g e  f l u x   of  t h e  

i g n i t i o n   c o i l   a c t s   on  t h e   r o t a t i o n  s i g n a l   g e n e r a t i n g  

m e a n s ,   w h i c h   i s   c a u s e d   b y  t h e   r o t a t i o n  o f   a  s i g n a l   r o t o r  

a t t a c h e d   to   t h e   r o t a r y   s h a f t ,   and  d i s a p p e a r a n c e   of  t h e  

l e a k a g e   f l u x   a c t s   on  t h e   r o t a t i o n  s i g n a l   g e n e r a t i n g  

m e a n s   r e d u c i n g   a  d e c r e a s i n g   f l u x   in  t h e  r o t a t i o n   s i g n a l  

g e n e r a t i n g   m e a n s ,   w h i c h   i s   c a u s e d   b y  t h e   r o t a t i o n   o f  

t h e   s i g n a l   r o t o r .  

BRIEF  DESCRIPTION  OF-THE  DRAWINGS 

The  o b j e c t   and  t h e s e   and  o t h e r   f e a t u r e s   of  t h e  

p r e s e n t   i n v e n t i o n   w i l l   b e c o m e  m o r e   r e a d i l y   a p p a r e n t  

f r o m   t h e   f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n   of  t h e   p r e f e r r e d  

e m b o d i m e n t   t a k e n   in  c o n j u n c t i o n   w i t h  t h e   a c c o m p a n y i n g  

d r a w i n g s   i n   w h i c h :  

F i g .   1  i s   a  c i r c u i t   d i a g r a m  o f   an  i g n i t i o n   d e v i c e  

to   w h i c h   t h e   p r e s e n t   i n v e n t i o n   i s   a d a p t e d ;  

F i g s .   2  (a)  and  (b)  a r e   w a v e f o r m   c h a r t s   f o r  t h e  

d e s c r i p t i o n   of  t h e   o p e r a t i o n ;  

F i g .   3  i s   a  s c h e m a t i c   v i e w   of   an  e x a m p l e   of   a n  

i g n i t i o n   c o i l   u s e d   in  t h e   p r e s e n t   i n v e n t i o n ;  

F i g s .   4  ( a l )   and  (a2)  a r e   s c h e m a t i c   v i e w s   s h o w i n g  

two  e x a m p l e s   of  p o s i t i o n a l   r e l a t i o n s h i p   b e t w e e n   t h e  

r o t a t i o n   s i g n a l   g e n e r a t i n g   m e a n s  a n d  t h e   i g n i t i o n   c o i l ;  

F i g s .   4  (b l )   and  (c1)  a r e   w a v e f o r m   c h a r t s   i n  c a s e  



n o i s e s   a r e   a c h i e v e d . T T a m e l y ,   e v e n   t h o u g h   an  e x t e r n a l   n o i s e   i s  

s u p e r i m p o s e d   on  t h e   o u t p u t   s i g n a l   of  t h e   p i c k u p   2  as  shown  i n  

F i g .   5  ( b 3 ) ,   s u c h   an  e x t e r n a l   n o i s e   d o e s   n o t   a f f e c t   t h e   c u r r e n t  

f l o w i n g   t h r o u g h   t h e   p r i m a r y   w i n d i n g   of  t h e   i g n i t i o n   c o i l   4  a s  
s h o w n   in   F i g .   5  ( c 3 ) .  

The  a b o v e - d e s c r i b e d   e m b o d i m e n t s   of  F i g s .   6A,  6B 

and  7  c o n c u r r e n t l y   s a t i s f i e s   t h e   p o s i t i o n a l   r e l a t i o n s h i p s  

of  F i g .   4  (a2)  and  F i g .   5  ( a 2 ) .   H o w e v e r ,   an  a r r a n g e m e n t  

b a s e d   on  one  of  t h e   p o s i t i o n a l   r e l a t i o n s h i p s   of  F i g .   4 

(a2)  and  F i g .   5  (a2)  may  be  made  p r o v i d i n g   t h e   e f f e c t  

d e s c r i b e d   in  t he   a b o v e .  

In  t he   c a s e   of   t h e   a r r a n g e m e n t   of  F i g .   4  ( a 2 ) ,   w h e t h e r  

t h e   i g n i t i o n   a m p l i f i e r   3  m a l f u n c t i o n s   or  no t   d e p e n d s   o n  

t h e   m a g n i t u d e   of  t h e   n o i s e   v o l t a g e ,   and  t h e r e f o r e ,   i f  

t h e   n o i s e   v o l t a g e   i s   l ow,   t h e   i g n i t i o n   a m p l i f i e r   3  c a n  

e n d u r e   t h e   n o i s e   v o l t a g e .   T h e r e f o r e ,   in  some  c a s e s ,   t h e  

p l a n e   p a r a l l e l   to  t h e   m a g n e t i c   s e n s i t i v e   d i r e c t i o n   o f  

t h e   p i c k u p   c o i l   21  d o e s   n o t   n e c e s s a r i l y   have  to  be  p e r -  

p e n d i c u l a r   to  t he   ma in   f l u x   a x i s   (A)  of  t he   i g n i t i o n   c o i l  

4,  f o r   i n s t a n c e   t h e   a n g l e   t h e r e b e t w e e n   may  be  80  d e g r e e s  

or  so ,   to  o b t a i n   s u b s t a n t i a l l y   t he   same  r e s u l t .   I t   i s  

a l s o   a p p a r e n t   t h a t   t h e r e   is   a  p o s s i b i l i t y   of  o b t a i n i n g  

a  d e s i r a b l e   e f f e c t   w i t h o u t   e x a c t l y   a r r a n g i n g   the   p i c k u p  

c o i l   21  a t   the   midway  p o i n t   a l o n g   the   e x t e r n a l   m a g n e t i c  

p a t h   of  t h e   i g n i t i o n   c o i l   4 .  

A l t h o u g h   the   d e s c r i p t i o n   of  t he   above   e m b o d i m e n t  

is   made  in  c o n n e c t i o n   w i t h   an  e l e c t r o m a g n e t i c   p i c k u p ,  

of  c o u r s e   t he   i n v e n t i o n   is  a p p l i c a b l e   to  o t h e r   a r r a n g e m e n t s  

in  w h i c h   the   r o t a t i o n   s i g n a l   g e n e r a t i n g   means  is  c o n s t r u c t e d  



r o t o r   1  r o t a t e s   in   s y n c h r o n i s m   w i t h   t h e   e n g i n e   c r a n k -  

s h a f t .   An  e l e c t r o m a g n e t i c   p i c k u p   2  c o m p r i s i n g   a  p i c k u p  

c o i l   21  and  a  p e r m a n e n t   m a g n e t   22  i s   a r r a n g e d   to   f a c e  

t h e   s i g n a l   r o t o r  1 ,   and  an  o u t p u t   s i g n a l  i s  d e v e l o p e d  

a c r o s s   t h e   c o i l   21  of   t h e   p i c k u p   2  b y  t h e   v a r i a t i o n   o f  

m a g n e t i c   f l u x   due  to   t h e   r o t a t i o n   of  t h e  s i g n a l   r o t o r   1 .  

An  i g n i t i o n   a m p l i f i e r   3  c o n t r o l s   t h e   i n t e r m i t t e n t   e n e r -  

g i z a t i o n   of  a  p r i m a r y   w i n d i n g   41  of   an  i g n i t i o n   c o i l   4 

by  s e l e c t i v e l y   a p p l y i n g   a  c u r r e n t   f r o m   a  b a t t e r y   5  in  a c c o r d -  

a n c e   w i t h   t h e   o u t p u t   s i g n a l   o f  t h e   e l e c t r o m a g n e t i c   pickup  2 .  

A s s u m i n g   t h a t   t h e   s i g n a l   r o t o r  1   r o t a t e s   f r o m  

a  s t a t e   w h e r e   one  of   t h e   p r o j e c t i o n s   o f  t h e   s i g n a l   r o t o r  

1  f a c e s   t h e   p i c k u p   2  u n t i l   a  n e x t   p r o j e c t i o n   f a c e s  

t h e   s a m e ,   t h e   m a g n e t i c   f l u x   w h i c h   p a s s e s   t h r o u g h   t h e  

p i c k u p   c o i l   21  v a r i e s   so  t h a t  a n   o u t p u t   s i g n a l   v o l t a g e  

as  shown  by  a  s o l i d   l i n e  w a v e f o r m   i n  F i g .   2  (a)  i s  

d e v e l o p e d   a c r o s s   t h e  p i c k u p   c o i l   21.  T h e  a b o v e - m e n t i o n e d  

i g n i t i o n   a m p l i f i e r   3  d e t e c t s   t h e   w a v e f o r m   of   t h i s   o u t p u t  

s i g n a l   on  t h e   b a s i s   of  a  c o n s t a n t   d e t e c t i n g   l e v e l   V 0 ,  

w h i c h   i s   s h o w n  b y   a  b r o k e n   l i n e ,   a n d  c o n t r o l s   in   s u c h  

a  m a n n e r ,   f o r   i n s t a n c e ,   when  t h e   s i g n a l  v o l t a g e   i s   g r e a t e r  

t h a n   t h e   d e t e c t i n g   l e v e l   Vo,  t h e   p r i m a r y  w i n d i n g   41  o f  

t h e   i g n i t i o n   c o i l   4  i s   e n e r g i z e d ,   and  on  t h e   o t h e r   h a n d ,  

when  s m a l l e r ,  t h e   same  is   d e e n e r g i z e d .   A c c o r d i n g l y ,  

t h e   c u r r e n t   f l o w i n g   t h r o u g h   t h e   p r i m a r y  w i n d i n g   41  o f  



t h e   i g n i t i o n   c o i l   4  i s   c o n t r o l l e d   as  shown  in  F i g .   2  ( b ) .  

In  F i g s .   2  (a)  and  ( b ) ,   t h e   o r d i n a t e s   r e s p e c t i v e l y   i n d i c a t e  

v o l t a g e   V  and  c u r r e n t   i ,   w h i l e   t h e   a b s c i s s a   i n d i c a t e  

t i m e   t .  

In  t he   i g n i t i o n   c o i l   4,  when  t h e   e n e r g i z a t i o n  

of  t h e   p r i m a r y   w i n d i n g   41  i s   i n t e r r u p t e d ,   a  h i g h   v o l t a g e  

i s   i n d u c e d   a c r o s s   a  s e c o n d a r y   w i n d i n g   42.  T h i s   h i g h  

v o l t a g e   i s   d i s t r i b u t e d   by  a  d i s t r i b u t o r   6  to  be  a p p l i e d  

to   r e s p e c t i v e   s p a r k   p l u g s   7  of  r e s p e c t i v e   c y l i n d e r s   o f  

t h e   e n g i n e   E.  T h u s ,   i g n i t i o n   in   t h e   e n g i n e   E  is  p e r f o r m e d .  

In  t he   a b o v e - m e n t i o n e d   i g n i t i o n   d e v i c e ,   t h e   u s u a l  

a r r a n g e m e n t   is  s u c h   t h a t   t h e   s i g n a l   r o t o r   1  is   a t t a c h e d  

to   t h e   r o t a r y   s h a f t   of  t he   d i s t r u b u t o r  6 ,   w h i l e   t h e  

e l e c t r o m a g n e t i c   p i c k u p   2  i s   d i s p o s e d   in  t he   h o u s i n g   o f  

t h e   d i s t r i b u t o r   6  to  f a c e   t h e   s i g n a l   r o t o r   1  so  a s  

to  be  s e n s i t i v e   to  t h e   f l u x   v a r i a t i o n   in  t he   r a d i a l  

d i r e c t i o n   of  t he   s i g n a l   r o t o r   1.  A c c o r d i n g   to   r e c e n t  

t e n d e n c y   t h e   i g n i t i o n   a m p l i f i e r   3  i s   a l s o   a r r a n g e d   i n s i d e  

t h e   d i s t r i b u t o r   6 .  

When  an  i g n i t i o n   c o i l   i s   a s s e m b l e d   w i t h   t h e  

i g n i t i o n   d i s t r i b u t o r   6,  in  w h i c h   t h e   e l e c t r o m a g n e t i c  

p i c k u p   2  i s   b u i l t   i n ,   in  t h e   a b o v e - d e s c r i b e d   m a n n e r ,  

c a r e s   h a v e   to  be  t a k e n   w i t h   r e s p e c t   to  n o i s e   v o l t a g e s  

to  t he   e l e c t r o m a g n e t i c   p i c k u p   due  to  t he   l e a k a g e   f l u x  

f rom  t h e   i g n i t i o n   c o i l ,   w h i c h   n a t u r a l l y   e x i s t s .  



The  n o i s e   v o l t a g e   i s   in   p r o p o r t i o n   to   t h e  

v a r i a t i o n   r a t e   of  t h e  l e a k a g e   f l u x   of   t h e   i g n i t i o n  c o i l  

4,  and  w i l l   be  s u p e r i m p o s e d   on  t h e   o r i g i n a l   o u t p u t   s i g n a l  

w a v e f o r m   of   t h e   e l e c t r o m a g n e t i c   p i c k u p   2  c a u s e d   by  t h e  

s i g n a l   r o t o r   1,  and  t h e r e f o r e ,   i t   i s  p r e d i c t e d   w i t h  

h i g h   p o s s i b i l i t y   t h a t   u n d e s i r a b l e   i n f l u e n c e s   a r e   g i v e n  

to   t h e   i g n i t i o n   a m p l i f i e r   a n d  t h e r e f o r e ,   to   t h e   o p e r a t i o n  

of   t h e   e n t i r e   s y s t e m  o f   t h e   i n g i t i o n   d e v i c e .  

F i g .   3  i s   a  v i e w   s h o w i n g   t h e   p r i n c i p l e   of   a  g e n e r a l  

i g n i t i o n   c o i l   of  c l o s e d   m a g n e t i c   p a t h   t y p e ,  i n   w h i c h   a  p a i r  

o f   s y m m e t r i c   E - s h a p e d i r o n   c o r e s   4 3  a n d   43'   a r e   a r r a n g e d  

to   f a c e   e a c h   o t h e r ,   and  p r i m a r y   a n d  s e c o n d a r y   w i n d i n c  

41  and  42  a r e   wound  a r o u n d   t h e   c e n t e r   l e g   p o r t i o n s   4 3 a  

and  4 3 ' a   t h e r e o f .   In  t h e   i g n i t i o n   c o i l   of  t h i s   t y p e ,  

an  a x i s   (A)  of  a  m a i n  m a g n e t i c   f l u x   p a s s e s   t h r o u g h   t h e  

c e n t e r   l e g   p o r t i o n s   43a   and  4 3 ' a  w h e n  t h e  p r i m a r y   w i n d i n g  

41  i s   e n e r g i z e d .   A l t h o u g h   t h e  i g n i t i o n   c o i l   4  i s   o f  

c l o s e d   m a g n e t i c   p a t h   t y p e ,   t h e r e   e x i s t s   a  l e a k a g e   f l u x  

f r o m   t h e   m a g n e t i c   c i r c u i t   as  i s   w e l l   k n o w n ,   and  t h e  

l e a k a g e   f l u x   (a)  i s   r a d i a l l y   e m i t t e d   f r o m   a  s u b s t a n t i a l  

c e n t e r   of   one  E - s h a p e d   c o r e   43,   and  t h e n   c o n v e r g e s   t o  a  

s u b s t a n t i a l   c e n t e r   of  t he   o p p o s i t e   E - s h a p e d  c o r e   4 3 ' .   T h e r e -  

f o r e ,   i f   t h e  i g n i t i o n   c o i l   4  i s   a r r a n g e d  i n   a  s i n g l e   u n i t  

w i t h   t h e   e l e c t r o m a g n e t i c   p i c k u p   in  a  l i m i t e d   s p a c e   of   a  

d i s t r i b u t o r   a s s e m b l y ,   t h e   c o i l   of  t h e   e l e c t r o m a g n e t i c   p i c k u p  



2  is   f o r c e d   to  be  a r r a n g e d   in  such   a  manner  t h a t   t he   l e a k -  

age  f l u x   (a)  p a s s e s   t h e r e t h r o u g h .   As  a  r e s u l t ,   i t   is   a 

m a t t e r   of   c o u r s e   t h a t   a  n o i s e   v o l t a g e   is  d e v e l o p e d   a c r o s s  

t h e   c o i l . o f   the   e l e c t r o m a g n e t i c   p i c k u p   2  owing  to  t h e  

l e a k a g e   f l u x   ( a ) .  

Le t   i t   be  a s s u m e d   t h a t   t he   c o i l   21  of  t he   e l e c t r o -  

m a g n e t i c   p i c k u p   2  and  the   i g n i t i o n   c o i l   4  are  a r r a n g e d  

as  shown  in  F i g .   4  ( a l ) ,   and  t h e   i n f l u e n c e   by  the   l e a k a g e  

f l u x   w i l l   be  a n a l y z e d .   F i g .   4  (a l )   shows  the  i g n i t i o n  

c o i l   4  in  c r o s s - s e c t i o n   t a k e n   a l o n g   the   ax i s   (A)  of  t h e  

main   m a g n e t i c   f l u x   g e n e r a t e d   by  the   c u r r e n t   t h r o u g h   t h e  

p r i m a r y   w i n d i n g   41  t h e r e o f .   I t   is  a s sumed   t h a t   t h e  

m a g n e t i c   s e n s i t i v e   d i r e c t i o n   of  t he   p i c k u p   c o i l   21  i s  

t he   d i r e c t i o n   of  an  a r r o w   (X),  w h i l e   t he   d i r e c t i o n   o f  

the   l e a k a g e   f l u x   (a)  of  the   i g n i t i o n   c o i l   4  is  t h e  

d i r e c t i o n   f rom  the   t op   end  t o w a r d   t h e   bo t tom  end  of  t h e  

main   m a g n e t i c   f l u x   p a t h .  

In  t h i s   c a s e ,   t he   l e a k a g e   f l u x   (a ) ,   which   i s  

r a d i a l l y   e m i t t e d   f rom  the   i g n i t i o n   c o i l   4  as  shown  b y  

b r o k e n   l i n e s   in  F i g .   4  ( a , ) ,   a l s o   p a s s e s   in  the   s ame  

d i r e c t i o n   i n d i c a t e d   by  the  a r r o w   (Y)  as  the  m a g n e t i c  

s i n s i t i v e   d i r e c t i o n   of  the   p i c k u p   c o i l   21.  As  a  r e s u l t ,  

a  n o i s e   v o l t a g e   due  to  the   l e a k a g e   f l u x   (a)  is  s u p e r i m p o s e d  

on  the   p i c k u p   c o i l   21,  and  the   w a v e f o r m   of  the  o u t p u t  

s i g n a l   v o l t a g e   of  t he   p i c k u p   c o i l   21  is  as  shown  in  F i g .  



4  ( b  ) ,   w h i l e   t h e   e n e r g i z a t i o n   c h a r a c t e r i s t i c   of  t h e  

p r i m a r y   w i n d i n g   41  of   t h e   i g n i t i o n   c o i l   4  i s   as  s h o w n  

in  F i g .   4  ( c l ) .  

N a m e l y ,  w h e n   t h e  o u t p u t  w a v e f o r m  o f   t h e  p i c k u p  

c o i l   21  e x c e e d s   t h e  d e t e c t i n g   l e v e l   V0  of  t h e   i g n i t i o n  

a m p l i f i e r   ( s e e   F i g .  1 )   a t   t i m e   t 1 ,   a  p r i m a r y  w i n d i n g   c u r r e n t  

s t a r t s   f l o w i n g ,   a n d  s i m u l t a n e o u s l y   l e a k a g e   f l u x   ( a )  

o c c u r s   to   c a u s e   t h e   p i c i u p   c o i l   21  t o  g e n e r a t e   a  n o i s e  

v o l t a g e ,   f o r   i n s t a n c e ,   of  n e g a t i v e   p o l a r i t y ,   and  w h e n  

t h i s   n o i s e   v o l t a g e   b e c o m e s   b e l o w   a  h y s t e r i s i s   v o l t a g e  

of   t h e   i g n i t i o n   a m p l i f i e r   a t   t i m e   t 2 ,   . t he   c u r r e n t   t o  

t h e   p r i m a r y   w i n d i n g   41  of   t h e   i g n i t i o n   c o i l   4  i s   i n t e r -  

r u p t e d .   W i t h   t h i s   i n t e r r u p t i o n   a  p o s i t i v e   n o i s e   v o l t a g e ,  

w h i c h   i s   o p p o s i t e   t o   t h a t   d e s c r i b e d   in   t h e   a b o v e ,   i s  

s u p e r i m p o s e d   on  t h e   p i c k u p   c o i l   21  r e s u l t i n g  i n   t h e  

r e e n e r g i z a t i o n   o f  t h e   p r i m a r y   w i n d i n g   41  of   t h e   i g n i t i o n  

c o i l   4  a t   t i m e   t 3 .   Wi th   t h e   p i c k u p   c o i l  2 1   r e e n e r g i z e d ,  

a  n e g a t i v e   n o i s e   v o l t a g e   i s   a g a i n   s u p e r i m p o s e d   on  t h e  

o u t p u t   s i g n a l   t h e r e o f ,   bu t   t h e   f u n d a m e n t a l   o u t p u t   of   t h e  

p i c k u p   c o i l   i s   so  s u f f i c i e n t l y   p o s i t i v e   a t   t h i s   t i m e   t h a t  

t h e   n e g a t i v e   n o i s e   v o l t a g e   does   n o t  a f f e c t .   F u r t h e r m o r e ,  

a t   t i m e   t 4 ,   w h i c h   i s   t h e   p r o p e r   i g n i t i o n   t i m i n g ,   t h e  

e n e r g i z a t i o n   of  t h e   p r i m a r y   w i n d i n g   41  of  t h e   i g n i t i o n  

c o i l   4  i s   i n t e r r u p t e d ,   a n d  a  p o s i t i v e   n o i s e   v o l t a g e   i s  

s u p e r i m p o s e d   on  t h e   w a v e f o r m   o f  t h e   o u t p u t   of   t h e   p i c i u p  



c o i l   21  w i t h   t h i s   i n t e r r u p t i o n ,   t h u s   e n e r g i z a t i o n   of  t h e  

p r i m a r y   w i n d i n g   41  of  t h e   i g n i t i o n   c o i l   4  is  p e r f o r m e d  

f o r   a  v e r y   s h o r t   p e r i o d   of  t i m e .  

C o n s e q u e n t l y ,   m a l f u n c t i o n ,   s u c h   as  f a l s e   t r i g -  

g e r i n g ,   of  t h e   i g n i t i o n   a m p l i f i e r   3  i s   a p t . t o   o c c u r  

w i t h   t h e   p o s i t i o n a l   r e l a t i o n s h i p   b e t w e e n   the   p i c k u p   2 

and  t h e   i g n i t i o n   c o i l   4  shown  in  F i g .   4  ( a l ) .   The  c a u s e  

of  m a l f u n c t i o n   r e s i d e s   in  t he   a r r a n g e m e n t   of  the   p i c k u p  

c o i l   21,  w h i c h   is  l o c a t e d   in  t he   v i c i n i t y   of  the   t o p  

end  p o r t i o n   of  t he   ma in   m a g n e t i c   f l u x   p a t h   of  the   i g n i t i o n  

c o i l   4 .  

Now  l e t   us  a s s u m e   a  c a s e   t h a t   the   p i c k u p   c o i l   21 

is   a r r a n g e d   at  a  s u b s t a n t i a l l y   midway  p o i n t   of  an  e x t e r n a l  

m a g n e t i c   p a t h   of  t he   main   m a g n e t i c   f l u x   p a s s i n g   t h r o u g h  

t h e   a x i s   (A)  of  t he   main   m a g n e t i c   f l u x   w i t h i n   the   c o r e  

of  t he   i g n i t i o n   c o i l   4,  w h e r e   t h e   m a g n e t i c   s e n s i t i v e  

d i r e c t i o n   (X)  t h e r e o f   i s   a r r a n g e d   to   be  p a r a l l e l   to  a  

p l a n e   w h i c h   is  p e r p e n d i c u l a r   to  t h e   main   m a g n e t i c   f l u x   a x i s  

(A)  of  t h e   i g n i t i o n   c o i l   4.  In  t h i s   c a s e ,   t h e   l e a k a g e  

f l u x   (a)  p a s s e s   t h r o u g h   t h e   p i c k u p   c o i l   21  in  the   a r r o w  

d i r e c t i o n   (Z)  p e r p e n d i c u l a r   to  t h e   m a g n e t i c   s e n s i t i v e  

d i r e c t i o n   t h e r e o f   (X),  so  t h a t   no  n o i s e   v o l t a g e   can  b e  

s u p e r i m p o s e d   on  the   o u t p u t   w a v e f o r m   of  the   p i c k u p   c o i l  

21  as  shown  in  F i g .   4  ( b 2 ) .   T h e r e f o r e ,   the   w a v e f o r m  

of  t he   c u r r e n t   f l o w i n g   t h r o u g h   t he   p r i m a r y   w i n d i n g   41 



of  t h e   i g n i t i o n   c o i l   4  i s   as  shown  i n  F i g .   4  ( c 2 ) ,   p r e -  

v e n t i n g   t h e   i g n i t i o n   a m p l i f i e r   3  f r o m   m a l f u n c t i o n i n g .  

N e x t l y ,   a p a r t   f r o m   t h e   a r r a n g e m e n t s   o f   F i g s .   4 

( a l )   and  ( a 2 ) ,   l e t   i t   be  a s s u m e d   t h a t   t h e   s i g n a l   r o t o r   1 ,  

t h e   c o i l   21  of   t h e   e l e c t r o m a g n e t i c   p i c k u p   2,  and  t h e  

i g n i t i o n   c o i l   4  h a v e   p o s i t i o n a l   r e l a t i o n s h i p   as  s h o w n  

in  F i g .   5  ( a l )   w h i l e   d i r e c t i o n   of  t h e  m a g n e t i c   f l u x   f r o m  

t h e   p e r m a n e n t   m a g n e t   22  ( s e e   F i g .   1)  of   t h e   e l e c t r o m a g n e t i c  

p i c k u p   2  p a s s i n g   t h r o u g h   t h e   c o i l   2 1  i s  t h e   d i r e c t i o n   o f  

an  a r r o w   (X)  f a c i n g   o u t w a r d l y   f rom  t h e   s i g n a l   r o t o r   1 ,  

and  a l s o   t h e   l e a k a g e   f l u x   (a)  f rom  t h e   i g n i t i o n   c o i l   4 

c o n v e r g e s   f rom  t h e   f r o n t   s i d e   to   t h e   b a c k   s i d e   of   t h e  

d r a w i n g ,   and  t h e   i n f l u e n c e   by  t h e   l e a k a g e   f l u x   (a)  w i l l  

be  a n a l y z e d .   In  t h i s   c a s e ,   t h e   l e a k a g e   f l u x   ( a ) ,   w h i c h  

i s   shown  by  b r o k e n   l i n e s ,   f r o m   t h e   i g n i t i o n   c o i l   4  p a s s e s  

t h r o u g h   t h e   c o i l   21  of   t h e   e l e c t r o m a g n e t i c   p i c i u p  2   in   a  

d i r e c t i o n   (Y)  w h i c h   i s   o p p o s i t e  t o   t h e  a b o v e - m e n t i o n e d  

p a s s i n g  d i r e c t i o n   (X)  of   t h e   m a g n e t i c   f l u x   f rom  t h e  

p e r m a n e n t   m a g n e t .   As  a  r e s u l t ,   t h e   w a v e f o r m   of  t h e   o u t p u t  

s i g n a l   v o l t a g e   of   t h e   p i c k u p   c o i l   21  i s   as  shown  in  F i g .  

5  ( b 1 ) ,   and  t h e   c o n d i t i o n   of   e n e r g i z a t i o n   of   t h e   p r i m a r y  

w i n d i n g   of  t h e   i g n i t i o n   c o i l   4  i s   as  shwon  in  F i g .   5  ( c 1 ) .  

N a m e l y ,   a t   t i m e   t 0  t h e   s i g n a l   l e v e l   i s  n e g a t i v e ,   a n d  

t h e r e f o r e ,   e n e r g i z a t i o n   of  t h e   i g n i t i o n   c i o l   4  i s   n o t  

made ,   and  at   t i m e   t1  a t   w h i c h   i t   is   more   p o s i t i v e   t h a n  



t h e   d e t e c t i o n   l e v e l   V0,  t h e   p r i m a r y   w i n d i n g   41  of  t h e  

i g n i t i o n   c o i l   4  i s   e n e r g i z e d ,   and  s i m u l t a n e o u s l y   l e a k a g e  

f l u x   (a)  f rom  t h e   i g n i t i o n   c o i l  4   o c c u r s   c a u s i n g   t h e  

o u t p u t   w a v e f o r m   of  t h e   p i c k u p   c o i l   21  to  g e n e r a t e   a  

n o i s e   v o l t a g e ,   w h e r e   t h e   p o l a r i t y   t h e r e o f   is  n e g a t i v e .  

A s  a   r e s u l t ,   at   t i m e   t2  i t   is   b e l o w   t he   d e t e c t i o n   l e v e l  

by  a  g i v e n   a m o u n t ,   and  t h u s   t h e   e n e r g i z a t i o n   of  t h e  

i g n i t i o n   c o i l   4  t e r m i n a t e s .   As  a  r e s u l t   of  t h i s   o p e r a t i o n ,  

a  p o s i t i v e   n o i s e   v o l t a g e ,   w h i c h   i s   o p p o s i t e   to  t h e   a b o v e ,  

o c c u r s   in  t h e   o u t p u t   w a v e f o r m   of  t he   p i c k u p   c o i l   21  d u e  

to  d i s a p p e a r a n c e   o f - t h e   l e a k a g e   f l u x   ( a ) ,   and  t h u s  

r e e n e r g i z a t i o n   of  t h e   i g n i t i o n   c o i l   4  is   p e r f o r m e d .  

A l t h o u g h   a  n e g a t i v e   v o l t a g e   i s   a g a i n   s u p e r i m p o s e d   o n  

t he   o u t p u t   w a v e f o r m   of  t h e   p i c k u p   c o i l   21,  t he   e n e r g i z a t i o n  

of  t h e   i g n i t i o n   c o i l   4  is   m a i n t a i n e d   s i n c e   t h e   l e v e l   h a s  

b e e n   a l r e a d y   more  p o s i t i v e   t h a n   t he   d e t e c t i o n   l e v e l   V 0 .  

Then  a t   t i m e   t3  t h e   s i g n a l   v o l t a g e   of  t he   p i c k u p   c o i l   21 

s u d d e n l y   d r o p s   to  be  b e l o w   t h e   d e t e c t i o n   l e v e l   V0,  a n d  

t h u s   t he   e n e r g i z a t i o n   of  t he   i g n i t i o n   c o i l   4  t e r m i n a t e s  

a t   t h i s   t i m e .   S i m u l t a n e o u s l y   a  p o s i t i v e   n o i s e   v o l t a g e   i s  

s u p e r i m p o s e d   on  t h e   o u t p u t   w a v e f o r m   of  t he   p i c k u p   c o i l   2 1 ,  

as  shown  in  t h e   d r a w i n g ,   b e c a u s e   t h e   v a r i a t i o n   ( d i s a p p e a r -  

a n c e )   of  t h e   m a g n e t i c   f l u x   of  t h e   i g n i t i o n   c o i l   4,  a n d  

t h u s   t he   i g n i t i o n   c o i l   4  is  e n e r g i z e d   for   a  g i v e n   s h o r t  

p e r i o d   of  t i m e .   As  a  r e s u l t ,   w i t h   t he   a r r a n g e m e n t   o f  



F i g .   5  ( a l )   m a l f u n c t i o n   due  to   l e a k a g e   f l u x   e x i s t s .  

Now  l e t   us  a s s u m e   t h a t   t h e   p o s i t i o n   of  t h e  

e l e c t r o m a g n e t i c   p i c k u p   2  i s   c h a n g e d   to   a  p o s i t i o n   s h o w n  

in  F i g .   5  (a2)  by  r o t a t i n g   t h e   same  a b o u t   t h e   s i g n a l  

r o t o r   1  in   t h e   d i r e c t i o n   t h a t   i t   g o e s   f a r   f rom  t h e  

i g n i t i o n   c o i l   4.  In  t h i s   c a s e ,   t h e   l e a k a g e   f l u x   ( a ) ,  

w h i c h   i s   shown  by  b r o k e n   l i n e s ,   f r o m   t h e   i g n i t i o n   c o i l  

4  p a s s e s   t h r o u g h   t h e   p i c k u p   c o i l   21  in   t h e   d i r e c t i o n   o f  

an  a r r o w   (Z)  w h i c h   i s   t h e   same  as  t h e   d i r e c t i o n   of  t h e  

a r r o w   (X);   n a m e l y   t h e   l e a k a g e   f l u x   (a)  p a s s i n g   d i r e c t i o n  

is   o p p o s i t e   to  t h a t   in   c a s e   of  F i g .   5  ( a l ) .   A c c o r d i n g l y ,  

t h e r e   w i l l   be  d i f f e r e n c e   in   t h e   s i g n a l   v o l t a g e   w a v e f o r m  

shown  in   F i g .   5  (b2)  and  in   t h e   c u r r e n t   w a v e f o r m ,   s h o w n  

in  F i g .   5  (c2)  of   t h e   i g n i t i o n   c o i l   4.  N a m e l y ,   t h e  

p o l a r l i t y   of  t h e   n o i s e   v o l t a g e   in   t h i s   c a s e  i s   o p p o s i t e  

to   t h e   a b o v e - d e s c r i b e d   c a s e ,   and  t h e r e f o r e ,   t h e r e   w i l l  

be  no  p r o b l e m   b e c a u s e   t h e   n o i s e   v o l t a g e   is   s u p e r i m p o s e d  

a t   t h e   p o s i t i v e   s i d e   of  t h e   o u t p u t   w a v e f o r m   of   t h e   p i c k u p  

c o i l   a t   t h e   t i m e   of  i n i t i a l i z a t i o n   ( t i m e   t4)   of   t h e  

e n e r g i z a t i o n   of  t h e   i g n i t i o n   c o i l   4.  F u r t h e r m o r e ,   w h e n  

e n e r g i z a t i o n   of  t h e   i g n i t i o n   c o i l   i s   i n t e r r u p t e d   a t  

t i m e   t 5 ,   a  n e g a t i v e   n o i s e   v o l t a g e   is   s u p e r i m p o s e d   on  t h e  

c o n t r a r y ,   and  t h u s   no  p r o b l e m   w i l l   o c c u r .   From  t h e  

f o r e g o i n g ,   i t   is  r e a l i z e d   t h a t   when  i n c o r p o r a t i n g   a n  

i g n i t i o n   c o i l   and  an  e l e c t r o m a g n e t i c   p i c k u p   in  a  d i s t r i b -  



u t o r ,   c a r e   mus t   be  t a k e n   in  c o n n e c t i o n   w i t h   t he   r e l a t i v e  

p o s i t i o n   b e t w e e n   t h e   i g n i t i o n   c o i l   and  t he   e l e c t r o m a g n e t i c  

p i c k u p   in  such   a  way  t h a t   t he   n o i s e   v o l t a g e   due  to  t h e  

l e a k a g e   f l u x   (a)  of  t h e   i g n i t i o n   c o i l   4  has  a  p o l a r i t y  

s u c h   t h a t   t h e   v a r i a t i o n   t e n d e n c y   of  t he   o u t p u t   w a v e f o r m  

is   e x p e d i t e d .   In  d e t a i l ,   in  c a s e   of  t he   a r r a n g e m e n t  

d e s c r i b e d   in  c o n n e c t i o n   w i t h   F i g .   5  ( a 2 ) ,   a s s u m i n g   t h a t  

t h e   d i s t a n c e   b e t w e e n   t h e   c e n t e r   O1  of  t he   i g n i t i o n   c o i l  

4  of  c l o s e d   m a g n e t i c   p a t h   t y p e ,   t h a t   i s   t he   s t a r t i n g   a n d  

e n d i n g   p o i n t   of  t he   l e a k a g e   f l u x   ( a ) ,   and  t h e   c e n t e r   0 2  

of  t h e   s i g n a l   r o t o r   1  i s   l;  t h e   d i s t a n c e   b e t w e e n   t h e  

c e n t e r   02  of  the   s i g n a l   r o t o r   1  and  t h e   c e n t e r   03  of  t h e  

c o i l   21  of  t he   e l e c t r o m a g n e t i c   p i c k u p   2  is  r;  and  t he   a n g l e  

b e t w e e n   t h e   l i n e   O1O2  and  t h e   o t h e r   l i n e   0203  is  @,  t h e  

f o l l o w i n g   r e l a t i o n s h i p   s h o u l d   be  s a t i s f i e d :  

The  above   c o n d i t i o n   w i l l   be  r e v e r s e d   i f   t h e  

d i r e c t i o n   of  t he   e n e r g i z a t i o n   of  t he   p r i m a r y   c o i l   of  t h e  

i g n i t i o n   c o i l   4  is  c h a n g e d .   T h i s   is   a l s o   t he   same  w h e n  

t h e   p o l a r i t y   of  t he   p e r m a n e n t   m a g n e t   of  t he   e l e c t r o m a g n e t i c  

p i c k u p   2  i s   r e v e r s e d .   A c c o r d i n g l y ,   t he   p o l a r i t y   must   b e  

such   t h a t   the   n o i s e   v o l t a g e   due  to  t he   l e a k a g e   f l u x   f r o m  

the   i g n i t i o n   c o i l   e x p e d i t e s   t he   v a r i a t i o n   t e n d e n c y   o f  

t he   o u t p u t   w a v e f o r m   of  the  p i c k u p   c o i l   2 .  

F i g s .   6A  and  6P  and  F i g .   7  show  an  a c t u a l   s t r u c t u r e  



of  t h e   s i n g l e - u n i t   d i s t i b u t o r   h a v i n g   an  i g n i t i o n   c o i l  

as  an  e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n ,   in  w h i c h   t h e  

r e l a t i o n s h i p   shown  in  F i g .   4  (a2)  a n d / o r   F i g .   5  (a2)  h a s  

b e e n   a c t u a l i z e d .   In  F i g s .   6A,  6B  and  7,  t h e   same  e l e m e n t s  

as  in  F i g s .   1  to   4  a r e   d e s i g n a t e d   a t   l i k e   n u m e r a l s .  

In  F i g s .   6A,  6B  and  7,  a  d i s t r i b u t o r   body   1 0 0  

c o m p r i s e s   a  d i s t r i b u t o r   h o u s i n g   110  and  a  cap  120 .   T h e  

h o u s i n g  1 1 0   c o m p r i s e s   a  f i r s t   c y l i n d e r   p o r t i o n   111  a n d  

a  s e c o n d   c y l i n d e r   p o r t i o n   112  c o n n e c t e d   to  t o p   end  o f  

t h e   f o r m e r ,   w h e r e   t h e   d i a m e t e r   of   t h e   l a t t e r   i s   g r e a t e r  

t h a n   t h e   l a t t e r .   The  cap   120  c o m p r i s e s   a  d i s t r i b u t o r  

cap   p o r t i o n   121  w h i c h   c o v e r s   t h e   s e c o n d   c y l i n d e r   p o r t i o n  

112,   and  an  i g n i t i o n   c o i l   cap   p o r t i o n   122  w h i c h   c o v e r s  

an  i g n i t i o n   c o i l   d e s c r i b e d   h e r e i n l a t e r ,   w h e r e   t h e   l a t t e r  

i s   a r r a n g e d   a t   one  s i d e   of  t h e   f o r m e r .   The  cap  120  i s  

f a s t e n e d   by  means   of  u n s h o w n   s c r e w s   to  t h e   t o p   end  of  t h e  

s e c o n d   c y l i n d e r   p o r t i o n   112  of  t h e   h o u s i n g   110.   B e t w e e n  

t h e   h o u s i n g   110  and  t h e   cap   120  i n t e r p o s e d   i s   a  s e a l  

r i n g   130  f o r   s e a l i n g   t h e   a b u t t i n g   p o r t i o n   t h e r e b e t w e e n .  

F l a n g e s   113  a r e   f o r m e d   at   two  p l a c e s   on  t h e   h o u s i n g   1 1 0 ,  

w h i c h   f l a n g e s   w i l l   be  u s e d   to  s u p p o r t   t he   d i s t r i b u t o r  

to   a  s u p p o r t i n g   p o r t i o n   of  an  u n s h o w n   i n t e r n a l   c o m b u s t i o n  

e n g i n e .  

A  r o t a r y   s h a f t   140  is  i n s e r t e d   in  t h e   f i r s t  

c y l i n d e r   p o r t i o n   111  of  t h e   h o u s i n g   110,   and  t h e   t op   e n d  



t h e r e o f   i s   l o c a t e d   at  t h e   i n s i d e   of  t he   s e c o n d   c v l i n d e r  

p o r t i o n   112 .   The  t op   end  of  t he   same  is  t e l e s c o p i c a l l y  

e n g a g e d   w i t h   a  c y l i n d r i c a l   d i s t r i b u t o r   s h a f t   150,   a n d  

t h e   d i s t r i b u t o r   s h a f t   150  and  t h e   r o t a r y   s h a f t   140  a r e  

l i n k e d   by  means   of  a  w e l l   known  c e n t r i f u g a l   a d v a n c e  

m e c h a n i s m   160.   The  r o t a r y   s h a f t   140  c o m p r i s e s   at   i t s  

b o t t o m   end  a  g e a r   141  so  as  to  be  l i n k e d   w i t h   t he   u n s h o w n  

i n t e r n a l   c o m b u s t i o n   e n g i n e ,   and  t h u s   t he   r o t a r y   s h a f t  

140  i s   r o t a t e d   in  p r o p o r t i o n   to  t h e   r o t a t i o n a l   s p e e d   o f  

t he   i n t e r n a l   c o m b u s t i o n   e n g i n e .   The  d i s t r i b u t o r   s h a f t  

150  r o t a t e s   w i t h   an  a n g l e   w h i c h   has   b e e n   a d v a n c e d   w i t h  

r e s p e c t   to  t he   r o t a r y   s h a f t   140  by  a  v a l u e   c o r r e s p o n d i n g  

to  t h e   r o t a t i o n a l   s p e e d   of  t h e   e n g i n e   b e c a u s e   of  t h e  

o p e r a t i o n   of  t he   c e n t r i f u g a l   a d v a n c e   m e c h a n i s m   1 6 0 .  

I n s i d e   the   s e c o n d   c y l i n d e r   p o r t i o n   112  of  t h e  

h o u s i n g   110,   a  p l a t e   170  i s   f i x e d   by  means  of  a  s c r e w  

171  a b o v e   t he   c e n t r i f u g a l   a d v a n c e   m e c h a n i s m   160.   A  c y l i n -  

d r i c a l   s u p p o r t i n g   member  172  c o u p l e d   w i t h   t h e   p l a t e   1 7 0 ,  

and  t h e   d i s t r i b u t o r   s h a f t   150  p e n e t r a t e s   t he   i n s i d e   t h e r e o f ,  

and  is   s u p p o r t e d   v i a   an  a n n u l a r   b e a r i n g   151  by  t he   s u p p o r t i n g  

member  1 7 2 .  

A  s i g n a l   r o t o r   1  is  f i x e d l y   a t t a c h e d   to  t he   d i s t r i b -  

u t o r   s h a f t   150  above   the   s u n p o r t i n g   member  172,   and  a n  

e l e c t r o m a g n e t i c   p i c k u p   2,  w h i c h   s e r v e s   as  a  r o t a t i o n   s i g n a l  

g e n e r a t i n g   m e a n s ,   is  p l a c e d   in  t he   d i s t r i b u t o r   b o d y  



100 ,   f a c i n g   to   t h e   s i g n a l   r o t o r   1.  As  d e s c r i b e d   in  t h e  

a b o v e ,   t h e   s i g n a l   r o t o r   1  has   p r o j e c t e i o n s   l a   t h e   n u m b e r  

of   w h i c h   e q u a l s   t h e   n u m b e r   of  t h e   c y l i n d e r s   of  t h e   i n t e r n a l  

c o m b u s t i o n   e n g i n e ;   t h e   n u m b e r   i s   f o u r   in  t h i s   e m b o d i m e n t ,  

and  t h e   r o t a t i o n   of   t h e   p r o j e c t i o n s   la   w i l l   c a u s e   t h e  

m a g n e t i c   f l u x   p a s s i n g   t h r o u g h   t he   e l e c t r o m a g n e t i c   p i c k u p  

2  to  c h a n g e .   The  e l e c t r o m a g n e t i c   p i c k u p   2  h a s   a  s t r u c t u r e  

s u c h   t h a t   t h e   c o i l   21  t h e r e o f   ( s e e   F i g .   1)  i s   e m b e d d e d  

in  a  c o i l   p o r t i o n   23  made  of  a  mold  of  a  s y n t h e t i c   r e s i n ,  

w h e r e   t h e   c o i l   p o r t i o n   23  i s   s u p p o r t e d   by  a  f i r s t   b r a c k e t ,  

and  a  p e r m a n e n t   m a g n e t   22  is   i n t e r p o s e d   b e t w e e n   t h e   f i r s t  

b r a c k e t   and  a  s e c o n d   b r a c k e t   25.  The  s e c o n d   b r a c k e t   25  

is   r o t a t a b l y   s u p p o r t e d   by  means   of  a  b e a r i n g   26  a t   t h e  

p e r i p h e r y   o f  t h e   s u p p o r t i n g   member  172 ,   t h e r e b y   t he   e n t i r e  

p i c k u p   2  i s   a l s o   h e l d .   The  m a g n e t i c   f l u x   f rom  t h e   p e r m a -  

n e n t   m a g n e t   22  p a s s e s   t h r o u g h   a  m a g n e t i c   c i r c u i t   ( s e e  

a  b r o k e n   l i n e   in  F i g .   6B)  c o n s t r u c t e d   of  t h e   s e c o n d   b r a c k e t  

25,  b e a r i n g   26,  d i s t r u b u t o r   s h a f t   150 ,   s i g n a l   r o t o r   1  a n d  

t h e   f i r s t   b r a c k e t   24,  so  as  to  p a s s   t h r o u g h   t h e   p i c k u p  

c o i l   21  in  t h e   c o i l   p o r t i o n   23.  The  p i c k u p   c o i l   21  h a s  

i t s   m a g n e t i c   s e n s i t i v e   d i r e c t i o n   in  t h e   r a d i u s   d i r e c t i o n  

of  t he   s i g n a l   r o t o r   1,  and  t he   m e g n e t i c   f l u x   v a r i e s   a s  

t he   s i g n a l   r o t o r   1  r o t a t e s   so  t h a t   a  r o t a t i o n   s i g n a l  

v o l t a g e   w i l l   be  d e v e l o p e d   a c r o s s   the   p i c k u p   c o i l   21  a s  

d e s c l i b e d  i n   the  a b o v e .  



The  a b o v e - m e n t i o n e d   s e c o n d   b r a c k e t   25  of   t h e  

p i c k u p   2  i s   p r o v i d e d   w i t h   a  p i n   27,  and  a  rod   181  o f  

a  w e l l   known  v a c u u m   a d v a n c e   m e c h a n i s u m   180,   w h i c h   i s  

m o u n t e d   on  t h e   h o u s i n g   11,   i s   l i n k e d   w i t h   t he   p i n   2 7 .  

A c c o r d i n g l y ,   t h e   p i c k u p   2  i s   r o t a t e d   w i t h   r e s p e c t   to  t h e  

s u p p o r t i n g   member   172  (and  t h e r e f o r e   t h e   s i g n a l   r o t o r   1) 

by  t h e   o p e r a t i o n   of  t h e   v a c u u m   a d v a n c e   m e c h a n i s m   1 8 0  

w h i c h   i s   o p e r a t i v e l y   c o u p l e d   to   t h e   i n t a k e   m a n i f o l d   o f  

t h e   e n g i n e .   I t   i s   w e l l   known  t h a t   t h e   i g n i t i o n   t i m i n g  

c h a n g e s   b e c a u s e   of  t h e   r o t a t i o n   of  t h e   p i c k u p   2  and  a l s o  

b e c a u s e   of   t h e   a b o v e - m e n t i o n e d   r o t a t i o n   of  t h e   d i s t r i b u t o r  

s h a f t   150  ( s i g n a l   r o t o r   1)  w i t h   r e s p e c t   to  t h e   r o t a r y  

s h a f t   1 4 0 .  

The  i g n i t i o n   c o i l   4  has   a  s t r u c t u r e   s u c h   t h a t  

a  p a i r   of  i r o n   c o r e s   of  c l o s e d   m a g n e t i c   p a t h   t y p e   as  s h o w n  

in  F i g .   3,  and  p r i m a r y   and  s e c o n d a r y   w i n d i n g s   i n c o r p o r a t e d  

t h e r e i n   a r e   a l l   c o n t a i n e d   in   a  c a s e   44  made  of   a  s y n t h e t i c  

r e s i n ,   w h e r e   t h e   i n s i d e   o f  t h e   c a s e   44  i s   f i l l e d   w i t h   a  

mold  made  of  a  s y n t h e t i c   r e s i n   45.  A  s e c t i o n   of   t h e  

s e c o n d   c y l i n d e r   p o r t i o n   112  of   t h e   h o u s i n g   110  i s   c u t   o f f  

to  i n s t a l l   t h e   i g n i t i o n   c o i l   4,  w h e r e   p o s t s   114  a r e   p r o v i d e d  

a t   b o t h   s i d e s   of  t h e   i g n i t i o n   c o i l   4.  The  i g n i t i o n   c o i l  

4  is  f i x e d l y   s u p p o r t e d   a t   t h e   p o s t s   l14  by  means   of  i n s t a l -  

l i n g   b o l t s   46  f i t t e d   in  i n s t a l l i n g   h o l e s   431  of   t h e   i r o n  

c o r e   43.  F o u r   i n s t a l l i n g   b o l t s   in  t o t a l ,   n a m e l y   two  f o r  



e a c h   p o s t   114 ,   a r e   u s e d .  

The  i g n i t i o n   c o i l   4  i s   f i x e d   a t   one  s i d e   of   t h e  

s e c o n d   c y l i n d e r   p o r t i o n   112  of   t h e   h o u s i n g   110  as   d e s c r i b e d  

in  t h e   a  o v e ,   in   s u c h   a  m a n n e r   t h a t   t h e   m a i n   m a g n e t i c  

f l u x   a x i k   (A)  o c c u r i n g   on  e n e r g i z a t i o n   o f   t h e   p r i m a r y  

w i n d i n g   
i s   

p a r a l l e l   to   t h e   a x i s   o f   t h e   r o t a r y   s h a f t   1 4 0 .  

As  t h e   i g n i t i o n   c o i l   4  i s   f i x e d   a t   one  s i d e   of   t h e   h o u s i n g  

110  in   t h i s   way,   t h e   c e n t e r   of   g r a v i t y   o f   t h e   e n t i r e  

d i s t r i b u t o r   i s   l o w e r   t h a n   a  p o r t i o n   of   t h e   d i s t r i b u t o r  

a t   w h i c h   t h e   d i s t r i b u t o r   a s s e m b l y   i s   f i x e d   to   t h e   e n g i n e ,  

and  t h u s   i t   i s   a d v a n t a g e o u s   in   c o n n e c t i o n   w i t h   v i b r a t i o n -  

p r o o f   c h a r a c t e r i s t i c .   F u r t h e r m o r e ,   t h e   p o s i t i o n a l   r e l a t i o n -  

s h i p   b e t w e e n   t h e   i g n i t i o n   c o i l   4  and  t h e   a b o v e - m e n t i o n e d  

e l e c t r o m a g n e t i c   p i c k u p   2  i s   s e l e c t e d   to   be  t h e   r e l a t i o n  

d e s c r i b e d   w i t h   r e f e r e n c e   to   F i g .   4  (a2)  a n d / o r   F i g .   5  ( a 2 ) ,  

and  t h u s   u n d e s i r a b l e   i n f l u e n c e   o f   t h e   l e a k a g e   f l u x   f r o m  

t h e   i g n i t i o n   c o i l   4  i s   n o t   e x e r t e d   u p o n   t h e   p i c k u p   2 .  

E s p e c i a l l y   in   c a s e   o f   F i g .   5  ( a 2 ) ,  t h e   a b o v e - m e n t i o n e d  

f o r m u l a   (1)  i s   s a t i s f i e d .   As  a  r e s u l t ,   t h e   l e a k a g e  

f l u x   f r o m   t h e   i g n i t i o n   c o i l   4  has   a  p o l a r i t y   s u c h   t h a t  

t h e   v a r i a t i o n   t e n d e n c y   of   t h e   o u t p u t   s i g n a l   of   t h e   p i c k u p  

i s   e x p e d i t e d ,   u t i l i z i n g   t h e   l e a k a g e   f l u x   e f f e c t i v e l y .  

As  d e s c r i b e d   in   t h e   a b o v e ,   t h e   e l e c t r o m a g n e t i c  

p i c k u p   2  i s   r o t a t e d   a b o u t   t h e   s i g n a l   r o t o r   1  by  t h e   o p e r -  

a t i o n   of   t h e   v a c u u m   a d v a n c e   m e c h a n i s m   180  in   o r d e r   t o  



c o n t r o l   t h e   i g n i t i o n   t i m i n g ,   and  in   t h i s   c a s e   i t   i s   a  

m a t t e r   of   c o u r s e   t h a t   t h e   p i c k u p   2  i s   r o t a t e d   w i t h   t h e  

a b o v e - m e n t i o n e d   p o s i t i o n a l   r e l a t i o n s n i p   r e p r e s e n t e d   b y  

F i g .   4  j a 2 )   a n d / o r   F i g .   5  (a2)  w i t h   r e s p e c t   to   t h e  

ignitiol On coil 4. On the  s i d e   
of   t h e   c a s e   44  of   t h e   i g n i t i o n   c o i l  

4  f o r m e d   i s   a  f l a n g e   441  w h i c h   m e e t s   t h e   u p p e r   s u r f a c e  

of  t h e   h o u s i n g   110,   and  t h i s   f l a n g e   441  a b u t s   a g a i n s t  

t h e   c o i l   cap   p o r t i o n   122  of  t h e   cap   120  v i a   t h e   a b o v e -  

m e n t i o n e d   s e a l   r i n g   130 .   A c c o r d i n g l y ,   t h e   i g n i t i o n   c o i l  

4  i s   c o v e r e d   by  t h e   cap   1 2 0 .  

On  t h e   i n s i d e   w a l l   of  t h e   s e c o n d   c y l i n d e r   p o r t i o n  

112  of   t h e   h o u s i n g ,   t h e   i g n i t i o n   a m p l i f i e r   3  shown  i n  

F i g .   1  i s   f i x e d   by  means   of  s u i t a b l e   means   s u c h   a s  

u n s h o w n   s c r e w s .   The  a m p l i f i e r   3  has   a  s t r u c t u r e   s u c h  

t h a t   e l e c t r o n i c   e l e m e n t s   a r e   a r r a n g e d   in  a  m e t a l l i c   c a s e  

31  w h i c h   a l s o   s e r v e s   as  a  r a d i a t o r ,   and  t h e   a m p l i f i e r   3 

is   c o v e r e d   by  a  c a s e   32  made  of  a  s y n t h e t i c   r e s i n .   T h e  

a m p l i f i e r   3  i s   c o n n e c t e d   r e s p e c t i v e l y   to  t h e   p i c k u p   2 

and  to  t h e   i g n i t i o n   c o i l   4  by  l e a d s   33  and  34.  The  l e a d  

c o n n e c t i n g   t h e   a m p l i f i e r   3  to  t h e   i g n i t i o n   c o i l   34  i s  

s u p p o r t e d   by  a  c l a m p   442  w h i c h   i s   i n t e g r a l l y   f o r m e d   w i t h  

t h e   c a s e   44  of  t he   i g n i t i o n   c o i l   4,  and  t h u s   c a r e   i s  

t a k e n   n o t   to   i n t e r f e r e   t h e   s i g n a l   r o t o r   1.  L e a d s   35  a n d  

47  f rom  t h e   a m p l i f i e r   3  and  t h e   i g n i t i o n   c o i l   4  a r e   d r a w n  



o u t s i d e   v i a   a  g r o m m e t   190  a t t a c h e d   to   t h e   h o u s i n g   1 1 0  

so  as  to   be  c o n n e c t e d   to   t h e   b a t t e r y   5  ( s e e   F i g .   1 ) .  

At  t h e   t o p   c e n t e r   of   t h e   d i s b r i b u t o r   cap   121  o f  

t h e   cap  120  d i s p o s e d   i s   one  end  of   a  c e n t e r   e l e c t r o d e  

200,   w h e r e   a  b r u s h   202  b i a s e d   by  a  s p r i n g   202  i s   a l s o  

d i s p o s e d .   To  t h e   u p p e r   end  of  t h e   a b o v e - m e n t i o n e d  

d i s t r i b u t o r   150  a t t a c h e d   i s   a  d i s t r i b u t o r   r o t o r   2 1 0 ,  

and  a  r o t o r   e l e c t r o d e   211  i s   f i x e d   to   t h e   u p p e r   s u r f a c e  

of   t h e   d i s t r i b u t o r   r o t o r   210 .   The  b r u s h   202  i s   in   c o n t a c t  

w i t h   t h e   r o t o r   e l e c t r o d e   211 .   The  c e n t e r   e l e c t r o d e   2 0 0  

e x t e n d s   to   t h e  i g n i t i o n   c o i l   cap   p o r t i o n   1 2 2 ,   and  t h e  

o t h e r   end  i s   p l a c e d   a b o v e   t h e   i g n i t i o n   c o i l   4,  w h e r e   a  

b r u s h   204  b i a s e d   by  a  s p r i n g   203  i s   a l s o   d i s p o s e d .  

A  h i g h   t e n s i o n   t e r m i n a l   48  c o n n e c t e d   to   t h e   s e c o n d a r y  

w i n d i n g   i s   p r o v i d e d   to   t h e   i g n i t i o n ' c o i l   4  so  as  to   c o r -  

r e s p o n d   to   t h e   b r u s h   2 0 4 ,   w h e r e   a  c y l i n d r i c a l   t o w e r  

p o r t i o n   49  i s   i n t e g r a l l y   f o r m e d   w i t h   t h e   c a s e   44  t o  

s u r r o u n d   t h e   s a m e .   The  b r u s h   204  i s   in   c o n t a c t < w i t h  

t h i s   h i g h   t e n s i o n   t e r m i n a l   48.   T h u s ,   t h e   h i g h   v o l t a g e  

f rom  t h e   i g n i t i o n   c o i l   4  i s   a p p l i e d   t o   t h e   c e n t e r   e l e c t r o d e  

200,   and  i s   l e d   t h e r e t h r o u g h   to   t h e   r o t o r  e l e c t r o d e   2 1 1 .  

The  c o n n e c t i o n   b e t w e e n   t h e   c e n t e r   e l e c t r o d e   200  and  t h e  

i g n i t i o n   c o i l   4  i s   c o m p l e t e d   by  s i m p l y   p l a c i n g   t h e   c a p  

120  on  t h e   h o u s i n g   1 1 0 .  

A r o u n d   t h e  t o p   of   t h e   d i s t r i b u t o r   cap   121  of  t h e  



cap  120  p r o v i d e d   a r e   s i d e   e l e c t o r d e s   220  t h e   n u m b e r   o f  

w h i c h   i s   t h e   same  as  t h e   n u m b e r   of  t h e   c y l i n d e r s   of  t h e  

e n g i n e ;   in  t h i s   e m b o d i m e n t   t h e   n u m b e r   i s   f o u r .   The  s i d e  

e l e c t r o d e s   220  a r e   l e d   to   a  t o w e r   p o r t i o n   123  w h i c h  

p r o j e c t s   t o w a r d   t h e   s i d e   of  t h e   cap   120 .   The  r o t o r  

e l e c t r o d e   211  f a c e s   t h e   s i d e   e l e c t r o d e s   one  a f t e r  

a n o t h e r   by  t h e   r o t a t i o n   of  t h e   d i s t r i b u t o r   r o t o r   2 1 0 ,  

d i s t r i b u t i n g   h i g h   v o l t a g e .   The  d i s t r i b u t e d   h i g h   v o l t a g e s  

a r e   l e d   to  s p a r k   p l u g s   7  ( s ee   F i g .   1)  w h i c h   a r e   c o n n e c t e d  

v i a   h i g h   t e n s i o n   c o d e s   c o n n e c t e d   to   t h e   t o w e r   p o r t i o n   1 2 3 .  

From  t h e   f o r e g o i n g ,   i t   w i l l   be  u n d e r s t o o d   t h a t  

a c c o r d i n g   to   t h e   p r e s e n t   i n v e n t i o n   one  or   b o t h   of  t h e  

p o s i t i o n a l   r e l a t i o n s h i p s   b e t w e e n   t h e   i g n i t i o n   c o i l   4 

and  t h e   r o t a t i o n   s i g n a l   g e n e r a t i n g   means   2  r e s p e c t i v e l y  

d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g .   4  (a2)  and  F i g .   5  ( a 2 )  

i s / a r e   a d o p t e d ,   and  t h u s   m a l f u n c t i o n   of   t h e   i g n i t i o n  

s y s t e m   is   e f f e c t i v e l y   p r e v e n t e d .   E s p e c i a l l y ,   when  t h e  

p o s i t i o n a l   r e l a t i o n s h i p   of  F i g .   5  (a2)  i s   a d o p t e d ,   t h e  

i n c r e a s i n g   f l u x   in   t h e   p i c k u p   2  due  to   t h e   r o t a t i o n   o f  

t h e   s i g n a l   r o t o r   150  i s   e n r i c h e d   by  t h e   l e a k a g e   f l u x  

f rom  t h e   i g n i t i o n   c o i l   4,  and  t h e n   t h e   d e c r e a s i n g   f l u x  

in  t h e   same  is   r e d u c e d   by  t h e   d i s a p p e a r a n c e   of  t h e   l e a k a g e  

f l u x .   T h e r e f o r e ,   w i t h   t h e   a r r a n g e m e n t   of  F i g .   5  ( a 2 )  

n o t   o n l y   p r e v e n t i o n   of  m a l f u n c t i o n   due  to   t h e   l e a k a g e  

f l u x   b u t   a l s o   p r e v e n t i o n   of  m a l f u n c t i o n   due  to  e x t e r n a l  



of   F i g .   4  ( a 1 )  ;  

F i g s .   4  (b2)  and  (c2)  a r e   w a v e f o r m   c h a r t s   i n  

c a s e   of  F i g .   4  ( a 2 ) ;  

i g s .  5   ( a l )   and  (a2)  a r e   s c h e m a t i c   v i e w s   o f  

a n o t h e r   two  e x a m p l e s   of   p o s i t i o n a l  r e l a t i o n s h i p   b e t w e e n  

t h e   r o t a t i o n   s i g n a l   g e n e r a t i n g   m e a n s   and   t h e   i g n i t i o n  

c o i l ;  

F i g s .   5  (b1)  and  (c1)  a r e   w a v e f o r m   c h a r t s   i n  

c a s e   o f   F i g .   5  ( a 1 ) ;  

F i g s .   5  (b2)  and  (c2)  a r e   w a v e f o r m  c h a r t s   i n  

c a s e   o f   F i g .   5  ( a 2 ) ;  

F i g s .  5   ( b 3 )   and   ( c 3 )   a r e   w a v e f o r m   c h a r t s   s h o w i n g   t h e  

o p e r a t i o n   when   an  e x t e r n a l   n o i s e   i s - s u p e r i m p o s e d   on  t h e   e l e c t r o -  

m a g n e t i c   p i c k u p   o u t p u t   w i t h   t h e   a r r a n g e m e n t   o f  f i g .   5  ( a 2 ) ;  

F i g s .   6A  and  6B  a r e   c r o s s - s e c t i o n a l   v i e w s   o f  

an  e m b o d i m e n t   of   t h e   d i s t r i b u t o r   a s s e m b l y   a c c o r d i n g   t o  

t h e   p r e s e n t   i n v e n t i o n ,   w h i c h   v i e w s   a r e   r e s p e c t i v e l y   t a k e n  

a l o n g   t h e   l i n e s   V I  -   VI  and  V I '  -  V I '   of  F i g .   7 ;  a n d  

F i g .   7  i s   a  t o p   p l a n   v i e w   o f   t h e   d i s t r i b u t o r  

a s s e m b l y   shown  in   F i g s .   6A  and   6B,  f r o m   w h i c h   d i s t r i b u t o r  

a s s e m b l y   t h e   cap   t h e r e o f   i s   t a k e n   a w a y .  

DETAILED  DESCRIPTION  OF  THE  INVENTION 

F i g .   1  shows  a  g e n e r a l   i g n i t i o n   d e v i c e   o r   s y s t e m  

to   w h i c h   t h e   p r e s e n t   i n v e n t i o n   i s   a d a p t e d .  

In  t h i s   i g n i t i o n   d e v i c e ,   a  s i g n a l   r o t o r   1  h a v i n g  

t h e   same  n u m b e r   of  p r o j e c t i o n s   as  t h e   n u m b e r   of   c y l i n d e r s  

of   an  e n g i n e   E  i s   r o t a t e d   by  t h e  e n g i n e  E   in  p r o p o r t i o n  

to   t h e   r o t a t i o n a l   s p e e d   t h e r e o f .   N a m e l y ,   t h e   s i g n a l  



by  u s i n g   a  H a l l   e l e m e n t   u t i l i z i n g   H a l l   e f f e c t ,   or   m a g n e t i c  

r e l u c t a n c e   e l e m e n t ,   w i t h o u t   b e i n g   l i m i t e d   by  t h e   a b o v e  

e x a m p l e .  

The  a b o v e - d e s c r i b e d   e m b o d i m e n t   of   t h e   p r e s e n t  

i n v e n t i o n   i s   j u s t   an  e x a m p l e ,   and  t h e r e f o r e ,   i t   w i l l   b e  

a p p a r e n t   f o r   t h o s e   s k i l l e d   in  t he   a r t   t h a t   many  m o d i f i -  

c a t i o n s   and  v a r i a t i o n s   may  be  made  w i t h o u t   d e p a r t i n g   f r o m  

t h e   s p i r i t   of   t h e   p r e s e n t   i n v e n t i o n .  



1.  A  d i s t r i b u t o r   a s s e m b l y   h a v i n g   a n  i g n i t i o n   c o i l ,  

t h e r e i n   c o m p r i s i n g :  

(a)  a  d i s t r i b u t o r   body   h a v i n g   a  d i s t r i b u t o r  

h o u s i n g   and   a  cap   a t t a c h e d   to   s a i d  d i s t r i b u t o r   h o u s i n g ;  

(b)  a  r o t a r y   s h a f t   d i s p o s e d   i n   s a i d   d i s t r i b u t o r  

b o d y   to   r o t a t e   in  s y n c h r o n i s m   w i t h   t h e   r o t a t i o n   of   a n  

e n g i n e   c r a n k s h a f t ;  

(c)  a  s i g n a l   r o t o r   a t t a c h e d   to   s a i d  r o t a r y   s h a f t ;  

(d)  r o t a t i o n   s i g n a l   g e n e r a t i n g   m e a n s   d i s p o s e d  

i n s i d e   s a i d   d i s t r i b u t o r   b o d y ,   f a c i n g   s a i d   s i g n a l  

r o t o r ,   to   e m i t   an  o u t p u t   s i g n a l   by  d e t e c t i n g  t h e   v a r i a t i o n  

in   m a g n e t i c   f l u x  c a u s e d   by  t h e   r o t a t i o n   o f   s a i d   s i g n a l  

r o t o r ,   and   h a v i n g   i t s   m a g n e t i c   s e n s i t i v e   d i r e c t i o n   a l i g n e d  

in  t h e   r a d i a l   d i r e c t i o n   of   s a i d   s i g n a l   r o t o r ;  

(e)  an  i g n i t i o n   c o i l   h a v i n g   p r i m a r y  a n d   s e c o n d a r y  

w i n d i n g s   wound   a r o u n d   a  c o r e ,   e n e r g i z a t i o n  o f   s a i d   p r i m a r y  

w i n d i n g   b e i n g   c o n t r o l l e d   in   a c c o r d a n c e   w i t h   s a i d   o u t p u t  

s i g n a l   o f   s a i d   r o t a t i o n   s i g n a l   g e n e r a t i n g   m e a n s ,   s a i d  

i g n i t i o n   c o i l   b e i n g   d i s p o s e d   in   s a i d   d i s t r i b u t o r . b o d y ;   a n d  

(f)   a  d i s t r i b u t i n g   m e c h a n i s m   f o r   d i s t r i b u t i n g  

a  h i g h   v o l t a g e   i n d u c e d   in   s a i d   s e c o n d a r y   w i n d i n g   t o  a  

p l u r a l i t y   of  t e r m i n a l s ,   t h e   n u m b e r   o f   w h i c h   e q u a l s   t h e  

n u m b e r   of   t h e   c y l i n d e r s   of  s a i d   e n g i n e ,  a   p o r t i o n   of   s a i d  

d i s t r i b u t o r   m e c h a n i s m  b e i n g   a t t a c h e d   to   s a i d   r o t a r y  



s h a f t ;   c h a r a c t e r i z e d   in  t h a t :  

s a i d   i g n i t i o n   c o i l   is   a r r a n g e d   in  such   a  m a n n e r   t h a t  

a  p l a n e   p e r p e n d i c u l a r   to  t he   a x i s   of  t he   main  m a g n e t i c  

f l u x   g e n e r a t e d   by  t h e   e n e r g i z a t i o n   of  s a i d   p r i m a r y   w i n d i n g  

is   s u b s t a n t i a l l y   p a r a l l e l   to  s a i d   m a g n e t i c   s e n s i t i v e  

d i r e c t i o n   of  s a i d   r o t a t i o n   s i g n a l   g e n e r a t i n g   m e a n s ,  

and  s a i d   a x i s   is  p a r a l l e l   to   s a i d   r o t a r y   s h a f t ;   a n d  

in  t h a t  

s a i d   r o t a t i o n   s i g n a l   g e n e r a t i n g   means   i s   a r r a n g e d  

a t   a  s u b s t a n t i a l l y   midway  p o i n t   of  an  e x t e r n a l   m a g n e t i c  

p a t h   of   a  m a g n e t i c   f l u x   p a s s i n g   t h r o u g h   s a i d   a x i s   o f  

s a i d   main  m a g n e t i c   f l u x   w i t h i n   s a i d   c o r e   of  s a i d   i g n i t i o n  

c o i l .  

2.  A  d i s t r i b u t o r   a s s e m b l y   h a v i n g   an  i g n i t i o n   c o i l  

t h e r e i n ,   c o m p r i s i n g :  

(a)  a  d i s t r i b u t o r   body  h a v i n g   a  d i s t r i b u t o r  

h o u s i n g   and  a  cap  a t t a c h e d   to  s a i d   d i s t r i b u t o r   h o u s i n g ;  

(b)  a  r o t a r y   s h a f t   d i s p o s e d   in  s a i d   d i s t r i b u t o r  

body   to  r o t a t e   in  s y n c h r o n i s m   w i t h   the   r o t a t i o n   of  a n  

e n g i n e   c r a n k s h a f t ;  

(c)  s i g n a l   r o t o r   a t t a c h e d   to  s a i d   r o t a r y   s h a f t ;  

(d)  r o t a t i o n   s i g n a l   g e n e r a t i n g   means  d i s p o s e d  

i n s i d e   s a i d   d i s t r i b u t o r   body ,   f a c i n g   s a i d   s i g n a l  

r o t o r ,   to  emi t   an  o u t p u t   s i g n a l   by  d e t e c t i n g   t h e  



v a r i a t i o n   in  m a g n e t i c   f l u x   c a u s e d   b y  t h e   r o t a t i o n   o f  

s a i d   s i g n a l   r o t o r ,   s a i d   means   h a v i n g   i t s   m a g n e t i c  

s e n s i t i v e   d i r e c t i o n   in  t h e   r a d i u s   d i r e c t i o n  o f   s a i d  

s i g n a l   r o t o r ;  

(e)  an  i g n i t i o n   c o i l   h a v i n g  p r i m a r y   and  s e c o n d a r y  

w i n d i n g s   wound   a r o u n d   a  c o r e ,   e n e r g i z a t i o n  o f   s a i d  

p r i m a r y   w i n d i n g   b e i n g   c o n t r o l l e d   in  a c c o r d a n c e   w i t h  

s a i d   o u t p u t   s i g n a l   of  s a i d   r o t a t i o n   s i g n a l   g e n e r a t i n g  

m e a n s ,   s a i d   i g n i t i o n   c o i l   b e i n g  d i s p o s e d   in  s a i d   d i s -  

t r i b u t o r   b o d y ;   a n d  

(f)   a  d i s t r i b u t i n g   m e c h a n i s m   f o r   d i s t r i b u t i n g  

a  h i g h   v o l t a g e   i n d u c e d  i n   s a i d   s e c o n d a r y   w i n d i n g   to  a  

p l u r a l i t y   of   t e r m i n a l s ,   t h e   n u m b e r   of  w h i c h  e q u a l s   t h e  

n u m b e r   of  t h e   c y l i n d e r s   o f   s a i d   e n g i n e ,   a p p o r t i o n   of  s a i d  

d i s t r i b u t o r   m e c h a n i s m   b e i n g  a t t a c h e d   to  s a i d   r o t a r y  

s h a f t ;   c h a r a c t e r i z e d   in  t h a t :  

s a i d   i g n i t i o n  c o i l  i s   a r r a n g e d   in  s u c h   a  m a n n e r  

t h a t   t he   a x i s   of  t h e   main   m a g n e t i c   f l u x   g e n e r a t e d   by  t h e  

e n e r g i z a t i o n   of  s a i d  p r i m a r y   w i n d i n g   i s   s u b s t a n t i a l l y  

p a r a l l e l   t o  s a i d   r o t a r y   s h a f t ;   and  in  t h a t  

s a i d  r e t a t i o n  s i g n a l   g e n e r a t i n g   n e a n s   is  a r r a n g e d  

in  s u c h  a  p e s i t i o n   t h a t   s a i d   m a g n e t i g   s e n s i t i v e   d i r e c t i o n  

of  s a i d   r o t a t i o n   s i g n a l   g e n e r a t i n g   means   i n t e r s e c t s   a 

r a d i a l   l i n e   f rom  s a i d   a x i s   o f  s a i d   main  m a g n e t i c   f l u x  

of  s a i d   i g n i t i o n  c o i l   at  an  a n g l e   o t h e r   t h a n   90  d e g r e e s  



so  t h a t   a p p e a r a n c e   of  a  l e a k a g e   f l u x   of  s a i d   i g n i t i o n  

c o i l   a c t s   on  s a i d   r o t a t i o n   s i g n a l   g e n e r a t i n g   means  e n -  

r i c h i n g   an  i n c r e a s i n g   f l u x   in  s a i d   r o t a t i o n   s i g n a l  

g e n e r a t i n g   m e a n s ,   w h i c h   is  c a u s e d   by  the   r o t a t i o n   o f  

s a i d   s i g n a l   r o t o r ,   and  d i s a p p e a r a n c e   of  s a i d   l e a k a g e  

f l u x   a c t s   on  s a i d   r o t a t i o n   s i g n a l   g e n e r a t i n g   m e a n s  

r e d u c i n g   a  d e c r e a s i n g   f l u x   in  s a i d   r o t a t i o n   s i g n a l  

g e n e r a t i n g   m e a n s ,   w h i c h   is  c a u s e d   by  the   r o t a t i o n   o f  

s a i d   s i g n a l   r o t o r .  

3.  A  d i s t r i b u t o r   a s s e m b l y   h a v i n g   an  i g n i t i o n   c o i l  

t h e r e i n ,   c o m p r i s i n g :  

(a)  a  d i s t r i b u t o r   body  h a v i n g   a  d i s t r i b u t o r  

h o u s i n g   and  a  cap  a t t a c h e d   to  s a i d   d i s t r u b u t o r   h o u s i n g ;  

(b)  a  r o t a r y   s h a f t   d i s p o s e d   in  s a i d   d i s t r u b u t o r  

body  to  r o t a t e   in  s y n c h r o n i s m   w i t h   t he   r o t a t i o n   o f  

an  e n g i n e   c r a n k s h a f t ;  

(c)  s i g n a l   r o t o r   a t t a c h e d   to  s a i d   r o t a r y   s h a f t ;  

(d)  r o t a t i o n   s i g n a l   g e n e r a t i n g   means  d i s p o s e d  

i n s i d e   s a i d   d i s t r u b u t o r   body ,   f a c i n g   to  s a i d   s i g n a l  

r o t o r ,   to  e m i t   an  o u t p u t   s i g n a l   by  d e t e c t i n g   t h e  

v a r i a i t o n   in  m a g n e t i c   f l u x   c a u s e d   by  the  r o t a t i o n   o f  

s a i d   s i g n a l   r o t o r ,   s a i d   means  h a v i n g   i t s   m a g n e t i c  

s e n s i t i v e   d i r e c t i o n   in  the  r a d i u s   d i r e c t i o n   of  s a i d  

s i g n a l   r o t o r ;  



(e)  an  i g n i t i o n   c o i l   h a v i n g   p r i m a r y   and  s e c o n d a r y  

w i n d i n g s   wound   a r o u n d   a  c o r e ,   e n e r g i z a t i o n   of  s a i d  

p r i m a r y   w i n d i n g   b e i n g   c o n t r o l l e d   in   a c c o r d a n c e   w i t h  

s a i d   o u t p u t   s i g n a l   of   s a i d   r o t a t i o n   s i g n a l   g e n e r a t i n g  

m e a n s ,   s a i d   i g n i t i o n   c o i l   b e i n g   d i s p o s e d  i n   s a i d   d i s -  

t r i b u t o r   b o d y ;   a n d  

(f)  a  d i s t r i b u t i n g   m e c h a n i s m   f o r   d i s t r i b u t i n g  

a  h i g h   v o l t a g e   i n d u c e d   in  s a i d   s e c o n d a r y   w i n d i n g  t o  

a  p l u r a l i t y   of  t e r m i n a l s   t h e   n u m b e r   of   w h i c h   e q u a l s  

t h e   n u m b e r   of   t h e   c y l i n d e r s   o f   s a i d   e n g i n e ,   a  p o r t i o n   o f  

s a i d   d i s t r i b u t o r   m e c h a n i s m   b e i n g   a t t a c h e d   t o  s a i d   r o t a r y  

s h a f t ;   c h a r a c t e r i z e d   in   t h a t :  

s a i d   i g n i t i o n   c o i l   i s  a r r a n g e d   in  s u c h   a  m a n n e r  

t h a t   a  p l a n e   p e r p e n d i c u l a r   to  t h e   a x i s   o f  t h e   m a i n  

m a g n e t i c   f l u x   g e n e r a t e d   by  t h e   e n e r g i z a t i o n  o f  s a i d   p r i m a r y  

w i n d i n g   i s   s u b s t a n t i a l l y   p a r a l l e l   to   s a i d   m a g n e t i c  

s e n s i t i v e   d i r e c t i o n   of   s a i d  r o t a t i o n   s i g n a l   g e n e r a t i n g  

m e a n s ,   and   s a i d   a x i s   i s   p a r a l l e l   to  s a i d   r o t a r y  s h a f t ;  

in  t h a t  

s a i d   r o t a t i o n   s i g n a l   g e n e r a t i n g   means   i s   a r r a n g e d  

a t   a  s u b s t a n t i a l l y   midway   p o i n t   of  an  e x t e r n a l   m a g n e t i c  

p a t h   of  a  m a g n e t i c  f l u x   p a s s i n g   t h r o u g h   s a i d   a x i s   o f  

s a i d   ma in   m a g n e t i c   f l u x   w i t h i n   s a i d  c o r e   of  s a i d   i g n i t i o n  

c o i l s   and  in  t h a t  

s a i d   r o t a t i o n   s i g n a l   g e n e r a t i n g   means   is  a r r a n g e d  



in  s u c h   a  p o s i t i o n   t h a t   s a i d   m a g n e t i c   s e n s i t i v e   d i r e c t i o n  

of   s a i d   r o t a t i o n   s i g n a l   g e n e r a t i n g   means   i n t e r s e c t s   a  

r a d i a l   l i n e   f rom  s a i d   a x i s   of  s a i d   main   m a g n e t i c   f l u x  

of   s a i d   i g n i t i o n   c o i l   a t   an  a n g l e   o t h e r   t h a n   90  d e g r e e s  

so  t h a t   a p p e a r a n c e   of  a  l e a k a g e   f l u x   of  s a i d   i g n i t i o n  

c o i l   a c t s   on  s a i d   r o t a t i o n   s i g n a l   g e n e r a t i n g   m e a n s  

e n r i c h i n g   an  i n c r e a s i n g   f l u x   in  s a i d   r o t a t i o n   s i g n a l  

g e n e r a t i n g   m e a n s ,   w h i c h   i s   c a u s e d   by  the   r o t a t i o n   o f  

s a i d   s i g n a l   r o t o r ,   and  d i s a p p e a r a n c e   of  s a i d   l e a k a g e  

f l u x   a c t s   on  s a i d   r o t a t i o n   s i g n a l   g e n e r a t i n g   m e a n s  

r e d u c i n g   a  d e r e a s i n g   f l u x   in  s a i d   r o t a t i o n   s i g n a l  

g e n e r a t i n g   m e a n s ,   w h i c h   i s   c a u s e d   by  t h e   r o t a t i o n   o f  

s a i d   s i g n a l   r o t o r .  

4.  A  d i s t r u b u t o r   a s s e m b l y   as  c l a i m e d   in  a n y  o n e  

of  C l a i m s   1  to  3,  w h e r e i n   s a i d   r o t a t i o n   s i g n a l   g e n e r a t i n g  

means   c o m p r i s e s   an  e l e c t r o m a g n e t i c   p i c k u p .  

5.  A  d i s t r i b u t o r   a s s e m b l y   as  c l a i m e d   in  C l a i m   4 ,  

w h e r e i n   s a i d   e l e c t r o m a g n e t i c   p i c k u p   c o m p r i s e s   a  p e r m a n e n t  

m a g n e t   and  a  c o i l   c o m b i n e d   w i t h   s a i d   p e r m a n e n t   m a g n e t .  

6.  A  d i s t r i b u t o r   a s s e m b l y   as  c l a i m e d   in  a n y  o n e  

of  C l a i m s   1  to  3,  w h e r e i n   s a i d   c o r e   of  s a i d   i g n i t i o n  

c o i l   c o m p r i s e s   two  E - s h a p o d   i r o n   c o r e s   a r r a n g e d   t o  



c o n s t i t u t e   a  c l o s e d   m a g n e t i c   p a t h .  

7.  A  d i s t r i b u t o r   a s s e m b l y   as  c l a i m e d  i n   a n y  o n e  

of   C l a i m s   1  to   3,  w h e r e i n   s a i d   s i g n a l   r o t o r   c o m p r i s e s  

a  p l u r a l i t y   of  p r o j e c t i o n s ,   t he   n u m b e r  o f   w h i c h   e q u a l s  

t h e   n u m b e r   of  t h e   c y l i n d e r s   of   s a i d   e n g i n e .  

8.  A  d i s t r i b u t o r   a s s e m b l y   as  c l a i m e d  i n   a n y  o n e  

of   C l a i m s   1  to  3,  w h e r e i n   s a i d   i g n i t i o n  c o i l   i s   d i s p o s e d  

a t   one  s i d e   in  s a i d   d i s t r i b u t o r   b o d y ,   a n d  s a i d   d i s t r i b u t o r  

i s   m o u n t e d   on  s a i d   e n g i n e   a t   t h e   o t h e r   s i d e .  

9.  A  d i s t r i b u t o r   a s s e m b l y   as  c l a i m e d   i n  a n y  o n e  

of   C l a i m s   1  to  3,  f u r t h e r   c o m p r i s i n g   an  i g n i t i o n   a m p l i f i e r  

r e s p o n s i v e   to  s a i d   o u t p u t   s i g n a l   of   s a i d   r o t a t i o n   s i g n a l  

g e n e r a t i n g   m e a n s   f o r   c o n t r o l l i n g   t h e   e n e r g i z a t i o n   o f  

s a i d   p r i m a r y   w i n d i n g   of   s a i d   i g n i t i o n   c o i l .  

1 0 .   A  d i s t r i b u t o r   a s s e m b l y   a s  c l a i m e d   i n  a n y  o n e  

of   C l a i m s   1  to  3,  f u r t h e r   c o m p r i s i n g   a  c e n t r i f u g a l  

a d v a n c e   m e c h a n i s m .  

11.  A  d i s t r i b u t o r   a s s e m b l y   as  c l a i m e d   in  a n y  o n e  

of   C l a i m s  1   to  3 ,  f u r t h e r   c o m p r i s i n g   a  v a c c u m   a d v a n c e  

m e c h a n i s m   o p e r a t i v e l y   c o u p l e d   to  t h e   i n t a k e   m a n i f o l d   o f  



s a i d   e n g i n e .  

12.  A  d i s t r i b u t o r   a s s e m b l y   as  c l a i m e d   in  C l a i m   1 1 ,  

w h e r e i n   s a i d   r o t a t i o n   s i g n a l   g e n e r a t i n g   means   i s  

o p e r a t i v e l y   c o n n e c t e d   to  s a i d   v a c c u m   a d v a n c e   m e c h a n i s m  

so  as  to  be  r o t a t e d   a b o u t   s a i d   r o t a r y   s h a f t   in  a c c o r d a n c e  

w i t h   t h e   d e g r e e   of   s a i d   v a c c u m .  
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